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Abstract. Micro-scale plake-like SrTO3 particles were synthesized by two routes of topochemical 
conversion. One is by growing on Sr3Ti2O7 (S3T2) core particles in molten salt condition, and the 
other is from the layer-structured SrBi4Ti4O15 (SBT) precursor in a KCl medium. The effects of the 
morphology and size of the precursor to platelet SrTiO3 crystals were studied. X-ray diffraction 
analysis revealed that the crystallographic {010} plane of SBT was converted into the pseudo-cubic 
{001} plane of SrTiO3. The polycrystalline SrTiO3 particles from BST precursor exhibited a 
plate-like shape with 10-15µm in length and a high aspect ratio, and were more suitable for preparing 
textured ceramics by templated grain growth process than the platelets from the S3T2 precursors. 
Introduction 
Anisotropically shaped particles with a regular-perovskite structure have recently attracted much 
attention owing to their potential use as template particles in templated grain growth (TGG) or 
reactive templated grain growth (RTGG)[1,2]. In (R)TGG process, anisotropic template particles are 
oriented in a fine particle matrix, and the preferential growth of the large template particles lead to 
produce high-density textured ceramics. So the ability to synthesize and orient anisotropic templates 
is essential for texturing of ceramics.  
SrTiO3 crystals are suitable templates for textured perovskite or perovskite-like structure 
piezoelectric ceramics. Which have been used for texturing of SrTiO3, (Na0.5Bi0.5)0.945Ba0.055TiO3, 
and lead magnesium niobate-lead titanate, Pb(Mg1/3Nb2/3)O3-PbTiO3 [3-4]. SrTiO3 has a perovskite 
structure with high symmetry. It is difficult to obtain large anisotropic SrTiO3 particles by 
conventional methods, such as a solid-state reaction process. In the previous study, molten salt 
synthesis method had been used to synthesize SrTiO3 plate-like particles based on Sr3Ti2O7 (S3T2) 
precursors [5]. However, the quality of SrTiO3 was strongly affected by the morphology of the 
precursors, the as-synthesized particles always contain certain amount of Sr4Ti3O10 (S4T3), and the 
morphology is not good enough to have proper aspect ratio. It is experimentally well known that 
BLSFs can easily synthesized form plate-like particles in the molten-salt process. Due to the 
similarity in the structures of SrBi4Ti4O15 (SBT) and SrTiO3, it is possible to transform the 
layer-structured SBT to a perovskite SrTiO3 by the topochemical method.  
In this study, both S3T2 and SBT precursors were applied to prepare SrTiO3 particles. SrTiO3 
particles with 10~15µm in length and a high aspect ratio were synthesized and some growth 
mechanisms were also proposed in detail. 
Experiment 
SrTiO3 templates were synthesized by molten salt synthesis and topochemical conversion. Two kinds 
of precursors had been used. One is S3T2 precursors, the other is SBT precursors. 
Firstly, for S3T2 platelets, it is formed according to the following reaction:  
3SrCO3+2TiO2→Sr3Ti2O7+3CO2                                                                                              (1) 
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SrCO3and TiO2 powders in a 3:2 molar ratio were mixed for 8 h in ethanol with media of zirconia 
balls. NaCl-KCl (1:1 molar ratio) salt was added to the slurry to make 50 wt% of the total dry solid 
powder, and the mixture was milled for 3 h. The milled slurry was dried at 80℃, subsequently reacted 
in a covered alumina crucible at 1300℃for 6 h, the crucible was then cooled at a rate of 3-5℃/min to 
800℃. The cooled products were washed several times with hot deionized water, and NaCl-KCl was 
removed from the reacted product. 
To obtain plate-like SrTiO3, the S3T2 particles were reacted with TiO2 in a 1:1 molar ratio in the 
second molten salt synthesis according to the following reaction: 
Sr3Ti2O7+TiO2→3SrTiO3                                                                                                         (2) 
The mixture reacted in a covered alumina crucible at 1200℃ for 4 h and then cooled at the rate of 
3~5
o
C/min to room temperature. SBT as precursors, it is formed according to the following reaction: 
2Bi2O3 + 3TiO2→Bi4Ti3O12                                                                                                      (3) 
Bi4Ti3O12 + SrCO3 +TiO2→SrBi4Ti4O15 +CO2                                                                         (4) 
SrBi4Ti4O15 + 3SrCO3→4SrTiO3+ 2Bi2O3 + 3CO2                                                                   (5) 
Platelet Bi4Ti3O12 (BiT) particles were prepared by molten salt synthesis according to ref [6].  
SBT as a precursor was prepared by molten salt synthesis. BiT, SrCO3, and TiO2 were used as raw 
materials, and an equal weight of KCl salt was used as a flux. The synthesizing temperature was 
maintained at 1100℃/ 3 h，and the cool rate is 3℃/min. 
Following the topochemical method, the SBT particles were further reacted with TiO2 and SrCO3 
in KCl flux at 950℃ for 3 h to transform into SrTiO3 templates. The mole ratio of SBT: SrCO3 is 





The crystal phase of the particles was determined by X-ray diffraction (XRD; model Rigaku 2500, 
Tokyo, Japan). The microstructure was observed by a scanning electron microscope (SEM; model 
JMS 6460LV, JEOL, Tokyo, Japan) and JSM6700F, Japan. 
Results and Discussions 
Fig. 1 shows the XRD pattern of S3T2, which is confirm by standard S3T2（JCPDS 11-0663）. (006), 
(0010) peaks demonstrating the higher relative intensity, indicate that the samples were (001) textured 
obviously. Fig. 1 (b) was the SrTiO3 transformed from S3T2 precursors. The patterns were consisted 
with the JCPDS 05-634, as the same as S3T2, SrTiO3 platelets showed high orientation according to 
<001> direction. According to the Fig. 1, it is also detected small amount of Sr4Ti3O10, which is 
remained among the SrTiO3 particles.  
 
   Fig. 1. XRD patterns of S3T2 and SrTiO3     Fig. 2. XRD patterns of BiT, SBT and SrTiO3 
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Fig. 2 was the XRD pattern of the precursors (BiT and SBT) and the SrTiO3 crystals synthesized by 
topochemical method. It can be seen the particles are of single phase with all the diffraction peaks 
attributable to a layered structure. Fig. 2 (b) is the pattern of SBT crystals (JCPDS 0-430973), the 
strong intensities of (0010) and (0018) peaks indicate that the surface of the SBT platelet was parallel 
to (00L). The XRD analysis results suggest that the SBT platelets were transformed from BiT 
particles, and then crystallographic {010} plane of SBT was converted into the pseudo-cubic {001} 
plane of SrTiO3. 
Fig.  3 shows the microstructure of S3T2, SBT from BiT, SrTiO3 from S3T2 and SrTiO3 from 
SBT. All the samples exist as plate-like morphology. Platelet S3T2 has an edge length of 15~20µm 
and thickness of 2~5 µm (Fig. 3(a)). And like the precursors S3T2, SrTiO3 have the similar 
morphology (Fig. 3(c)). SBT shows a microstructure of plate-like morphology with a size of about 
10~15 µm and a thickness of 0.5 µm(Fig. 3(b)). Compared with Fig. 3(a), SBT has a cleaner surface 
and higher aspect ratio, accordingly, the polycrystalline SrTiO3 particles (Fig. 3(d)) from BST 
precursor were more suitable for preparing textured ceramics by templated grain growth process than 
the platelets from the S3T2 precursors. 
    
Fig. 3. SEM images of plate-like particles: (a) Sr3Ti2O7, (b) SrBi4Ti4O15 from 






Fig. 4. Sturcture of the precursor and the final plate-like crystals: (a) S3T2 with 
Ruddlesen-Popper perovskite structure (b) SBT with Aurivillius perovskite structure 
(c) SrTiO3 with perovskite structure 
From the view of crystal structure between the precursors and the aimed products [Fig.4], SBT is 
supposed to be the better candidate for a relatively small amount of ion exchange. SBT particles are 
Aurivillius phase, they are intergrowths of perovskite and bismuth oxide and have a covalent network 
of [Bi2O2] between the two-dimensional perovskite slabs. The [Bi2O2] slabs can easily be removed 
during a high-temperature treatment [7, 8]. A-site ions can be replaced by other elements through 
topochemical techniques and form a perovskite phase. While as to S3T2 with Ruddlesden-popper 






 atoms are in the stable situation, the transform [9] involves the 
nucleation, atom dissolution, diffusion and structure rearrangement which make the process difficult 
to control precisely. 
Summary 
Large platelet SrTiO3 particles have been successfully synthesized by topochemical microcrystal 
conversion method from two kinds of precursors. SrBi4Ti4O15 particles have been proved easier to 
formed high aspect ratio SrTiO3 platelets. By optimizing the SrCO3/TiO2 ratio and sintering 
temperature, the anisotropic (1 0 0)-oriented SrTiO3 particles with pure perovskite structure were 
obtained, which are the suitable templates for the textured piezoelectric materials. 
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